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@ This invention aims to achieve a two-sided 
clamp for manipulating heads of paper rolls. The 
clamp comprises an arm (14) having its one end 
attached to the wrist joint of a robot and the other 
end carrying two grasping means (11, 12) which are 
aligned parallel and outward facing to opposite direc- 
tions. Each of the grasping means (11, 12) com- 
prises a base plate and multiple resilient suction 
cups (13) which are mounted to the base plate. The 
grasping means (11, 12) are mounted to the arm 
(14) so that the clamping center point T1 of the first 
grasping means (12) is farther removed from the 
wrist joint (19) of the robot (2) in the direction of the 
longitudinal axis of the arm (14) than the clamping 
center point T2 of the second suction member (11). 
The grasping means (11, 12) are mounted in an 
asymmetrical manner to the arm (14). The asymmet- 
rical structure of the clamp facilitates the two-sided 
structure of the clamp. 
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The present invention relates to a two-sided 
clamp according to the preannbte of clainn 1 for 
placing heads on the ends of paper rolls. 

In the wrapping of paper rolls the inner heads 
are first placed onto the ends of each roll, after 
which a sufficient length of the wrapper is placed 
about the roll and then the overlaps of the wrapper 
are crimped over the rinns of the inner heads. 
Conventionally using a hot-melt glue, the outer 
heads are then adhered to the ends of the roll, thus 
covering the crimped edge of the wrapper and the 
inner head. The inner head is usually relatively 
thick and thus capable of protecting the roll end 
against mechanical damage. The outer head can 
thus be thinner serving for the purpose of binding 
the wrapper at the roll ends and protecting the roll 
against humidity. Frequently, the coloring and print- 
ed pattern of the outer head are designed to give 
the roll a neat appearance. 

The heads can be placed on the roll ends in 
multiple different ways. Manual placement of the 
heads is the oldest method, and it is still suited for 
relatively small-capacity wrapping lines or applica- 
tions not requiring an improved degree of automa- 
tion. Here, the operator simply places the inner 
heads manually to the roll ends and the conre- 
sponding outer heads onto heated press platens, 
which next press the outer heads to adhere to the 
roll ends. The inner heads are held against the roll 
ends by means of separate retaining arms for the 
duration of the crimping of the wrapper overlaps 
against the roll ends. The adherence of the outer 
heads on the platens is in turn implemented with 
the help of a vacuum. 

Various kinds of automatic heading machines 
have long t^een in use and several different types 
of such equipment are known. A common feature 
for almost all automatic heading equipment is that, 
for each end of the roll, a separate apparatus with a 
head clamp is provided that serves for moving the 
head from the head pile to the roll end. In a prior- 
art heading machine, a rotatable arm is mounted 
on a vertical guide, said arm having at its end a 
rotatable vacuum clamp for grasping the heads. 
Such a heading machine is conventionally used in 
conjunction with different kinds of head storage 
shelves situated beside the heading machine. Us- 
ing this machine, the heads are placed on the roll 
end so that the support arm of the clamp is trans- 
ferred along the vertical guide to the level of the 
sheH containing the correct size of heads. Next, the 
support arm of the clamp and the heading machine 
itself are rotated until the machine is aligned par- 
allel with the shelf, subsequently the head is picked 
and transferred from the shelf to the roll end by 
rotating both the arm and the heading machine and 
moving the heading machine along the guide. 



In another system the heads are placed in piles 
on the factory hall ftoor and there-from transferred 
to the roll ends by means of gantry heading ma- 
nipulators. The gantry transfer carriage is con- 
5 structed above the head piles and the heading 
manipulators are generally placed on a single, 
crosswise movable rail. Thus, a separate pile of 
heads of a predetermined size must be provided 
for each heading manipulator. 

10 A major drawback of the above-descrit>ed sys- 

tems is in that a separate heading machine plus a 
dedicated head storage shelf or head pile is re- 
quired for both of the roll ends. The heading ma- 
chines employed are purpose-built for manipulating 

75 heads only, whereby their control software is tai- 
lored particularly for each operating environment. 
Therefore, modifications to the operation of the 
system are cumbersome and require specialized 
design capabilities. 

20 To overcome these impediments, a standard 

industrial multi-axis rotx)t can be employed for 
placing the heads. Such a rot)Ot can be integrated 
with the layout of the wrapping line in a manner 
permitting the robot to place a head on both ends 

25 of the roll. For effective use of the robot, it must be 
provided with a two-sided clamp which through a 
flipping movement of the clamp Is capable sequen- 
tially picking heads for bath roll ends, whereby the 
need for two separate head-fetching cycles is ot>- 

30 viated. However, a conventional two-sided clamp is 
generally unsuitable for placing the inner heads. 
Namely, when the inner head is placed against the 
roll end. a retaining arm is first rotated against the 
inner head to hold it against the roll end. Now, if a 

J5 two-sided clamp would be used in which both of 
the fetched heads are aligned to the same axis of 
the clamp, the head-retaining arm would first hit the 
head on the side outward from the roll end causir>g 
damage to the head or its detachment from the 

40 vacuum clamp. Moreover, the retaining arm coukj 
not rotate against the head placed at the roll end. 
whereby the already placed head would resultingly 
detach from the roll end. 

For the alx)ve-described reasons, the clamp 

45 must be provided with a mechanism capable of 
transferring at least one of the suction head mem- 
bers of the clamp so that the suction head mem- 
bers are displaced asymmetrically thus permitting 
the head-retaining arm to freely rotate against the 

50 head already placed at the roll end. Such a mecha- 
nism can be Implemented by means of a guide rail 
and a transfer motor, or alternatively, different 
types of lever mechanisms. 

Obviously, the implementation of such a trans- 

55 ter mechanism in a clamp is a most demanding 
task. The clamp of the robot arm should offer 
maximum operational reiiatMlity and light weight, 
because the mass of the clamp directly affects the 
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available payload capacity, operating speed and 
accuracy of the system. The additional mecha- 
nisms contribute the mass of the clamp and require 
sef>arate wiring for power feed and control. The 
routing of conductors to the clamp of the robot arm 
is obviously a difficult task. Thus, the implementa- 
tion of a relatively simple transfer mechanism in a 
ctamp may lead to significant technical problems. It 
must be further noted that the transfer mechanism 
brings about an additional axis to the system which 
complicates the adaptation of the rotx>t software to 
the operattrtg environment and adds to the pro- 
gramming work. 

It is an object of the present invention to 
achieve a simple two-sided clamp for manipulating 
the inner heads of paper rolls. 

The inventton is based on placing the suction 
members of the clamp in such a fixed and asym- 
metrical manner to the clamp that the central axes 
of heads picked by the clamp are displaced to a 
distance from each other. 

More specifically, the clamp according to the 
invention is characterized by what is stated in the 
characterizing part of claim 1. 

The invention offers significant benefits. 
The use of a two-sided clamp is a necessity if 
the placing of roll heads is desiredly implemented 
using a single robot only. With the use of a single- 
sided clamp, the cycle time of heading would be- 
come excessively long, thus defeating investment 
in an expensive industrial robot. A mandatory pre- 
requisite on high-speed wrapping lines is a short 
cycle time of headir^g which can be attained only 
through minimizing the numt>er of movements per- 
formed by the head manipulating robot. The 
present invention makes it possible to implement a 
two-sided clamp in an extremely simple and cost- 
effective manner. Both suction members of the 
clamp can be identical and mounted to the clamp 
by means of fixtures acting resiliently in a fault 
situation, thus preventing damage to the clamp and 
permitting easy and rapid repair of the fixtures. The 
clamp does not require any transfer mechanisms. 
Consequently, the fabrication of the clamp can be 
implemented with a minimum number of parts, and 
it offers maximum operational reliat>ilrty, light 
weight and simple construction. 

The invention is next examined in greater detail 
with reference to the attached drawings, in which 
Figure 1 shows heading with the help of a robot 
using a ctamp according to the Invention, 
Figure 2 shows the heading as seen from the 
side of the roll being wrapped. 
Figure 3 shows the placing of the first head as 
seen from the end of the roll being wrapped, 
and 

Figure 4 shows the placing of the first head as 
seen from tiie end of the roll being wrapped. 



In the detailed description of the invention giv- 
en below, the term "first head* denotes the head 
which is placed first on one end of the roll. The 
heads are indicated by dashed lines in ttie dia- 
5 grams to attain greater clarity of the clamp con- 
struction. 

With reference to Fig. 1, a head pile 1 is shown 
to the right and a roll 18 to be wrapped is seen to 
the left placed on support rollers 17. together with 
10 a crimping apparatus 15 for the wrapper overlaps 
and a retaining arm 16 of the head. Between these 
is situated an industrial robot 2 serving for the 
transfer of the heads to the ends of the roll 18 
being wrapped. The working envelope of the rot>ot 
75 2 is depicted as an area 3 delineated by dashed 
lines on the side of the head pile 1. This area is 
called the fetching area. Correspondingly, the area 
4 covered by the movement envelope of the robot 
2 on the side of the roll 18 is called the delivery 

20 area. The border line delineated by the envelope of 
the movement areas 3 and 4 is determined by the 
movement envelope of the rot>ot's most distal joint 
19. The clamp is attached to this wrist joint 19. The 
clamp comprises an arm memt^r 14 having its one 

25 end attached to the wrist joint 19 of tt^ robot and 
its other end carrying two suction members 11, 12 
having their planes aligned (parallel and outward 
facing to opposite directions. Both suction mem- 
bers 11, 12 comprise a base plate and a number of 

30 resilient suction cups 13 flexibly attached to the 
base plate. For both suction members 11, 12 can 
be determined a clamping center point T which 
refers to the point at which the center axis 20. 21 
of a conrectly clamped head should be aligned. 

35 The suction members 11, 12 are attached to the 
arm member 14 so that the clamping center point 
T1 of the first suction memt)er 12 is farther re- 
moved from the wrist joint 19 of the robot 2 in the 
direction of the longitudinal axis of the arm mem- 

40 her 14 than the clamping center point T2 of the 
second suction member 11. The suction members 
11, 12 are mounted asymmetrically in the above- 
described manner to the arm member 14 with an 
asymmetry displacement s. 

45 The benefits of the asymmetrical mounting will 

be evident from the subsequent operation descrip- 
tion of the robot heading system. The operating 
sequence is started by picking a head from the 
head pile 1. This position of the robot is indicated 

50 by reference numeral 5 in that part of Fig. 1 where 
a head 9 is being picked from a full head pile 1. 
Reference numeral 7 indicates that rok>ot position 
which corresponds to picking a head firom an al- 
most depleted pile. In the case shown in Fig. 1 , the 

55 clamp has first been used for picking the second 
head 9, that is, the head to be placed as the tatter 
one to the ernls of ttie roll 18, The second head 9 
is always picked by the second suction member 
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11. whose clamping center point T is closer to the 
wrist joint 19 of the robot. Next, the clamp is 
slightly elevated and rotated 180' about the lon- 
gitudinal axis of the arm member 14. The position 
of the clamp in the middle of the rotation is in- 
dicated by reference numeral 6 in the related part 
of Rg. 1 . After the rotation movement is completed, 
the first head 10 is picked by the first suction 
member 12. 

Next, the clamp with the picked heads 9. 10 is 
controlled beside the roll 18 being wrapped and the 
heads are placed on the roll ends. Reference nu- 
meral 8 in Fig. 1 indicates the position of the clamp 
and the rotK)t 2 prior to the placing of the heads 9. 
10 to the ends of the roil 18. The placing step of 
the heads 9. 10 to the roll ends is shown in Figs. 2 
-4. 

With reference to Rg. 2, the roll 18 is shown 
resting on the support rollers 17 as viewed from 
the side of the robot 2 in the same manner as in 
Rg. 1. Accordingly, the first head 10 is placed on 
the right end of the roll, and the second head 9 is 
then placed on the left end of the roll. Though the 
placing of both heads is shown in a single diagram, 
in practice they are placed through sequential 
steps- 

During the placing of the first head 10, the 
clamp is controlled to the position shown on the 
right side of Rg. 2. Here the first suction member 
12 with the head 10 adhering to it is facing the end 
of the roil 18 so as to align the head parallel with 
the end of the roll 18. In the vertical direction the 
head 10 is not precisely centered with the end of 
the roll 18, but rather, slightly above. In this posi- 
tion the head 10 is released from the suction 
member 12 allowing the head to drop onto the 
support rollers 17, after which \he retaining arm 16 
is rotated in the manner indicated in Rg. 2 against 
the head 10 abuttingly retaining the head 10 
against the roll end for the duration of wrapper 
crimping. As soon as the retaining arm 16 has 
been rotated against the head 10, the clamp can 
be controlled off the end of the roll 18 and trans- 
ferred to the opposite end, where the second suc- 
tion member 11 with the second head 9 are con- 
trolled to an identical position relative to the roll 
end as described above for the first head. At this 
end the first suction member 12 assumes a posi- 
tion which is lower than that of the suction member 
11 facing the end of the roll 18. but as the head 10 
is no more adhered to the suction member, the 
retaining arm 16 can be freely rotated against tiie 
second head 9 after tiie head is conrespondingiy 
dropped onto the support rollers 17. 

Fig. 3 illustrates the placing of the first head as 
seen from the end of the roll, and respectively, Rg. 
4 illustrates the placing of tiie second head 9. 



As is evident from the above description, the 
head is not aligned entirely centrally with the end 
of the roll 18, but rather, dropped onto the support 
rollers 17. This is because the mutual displacement 
5 s of the suction members cannot be increased to 
such a large distance which for all sizes of heads 
wouM permit the retaining arm for tiie first head 10 
to be rotated past the edge of a second head 9 
being held by the clamp. Making the asymmetry 
70 distance excessively large would cause the first 
suction member 12 to remain for smaller-diameter 
head on the path of tiie retaining arm of the second 
head 9 or even hit tfie support rollers. Moreover, a 
greater mutual displacement s of the suction mem- 
75 bars increases the external dimensions of the 
clamp, which complicates the movement of the 
clamp by the robot 2. A constraint of another kind 
is formed by ttie fact that the head cannot be 
dropped from too high, t>ecause this would damage 
20 the head, dropping to a wrong position or even off 
from the support rollers or to an inclined position 
against the roll end, whereby tfie head is crimped 
when the retaining arm is controlled against it. 
Thus, the asymmetry displacement of the suction 
25 memk)ers and the dropping height of the heads 
must be optimized for the range of head sizes to 
be placed in a manner that minimizes the suction 
memt)er asymmetry displacement and the head 
dropping height. 
30 Besides those described above, the present 

invention can have alternative embodiments. The 
construction of the head-grasping members in the 
clamp can be freely varied, while the clamp struc- 
ture described at>ove using multiple resilient suc- 
35 tion cups for grasping the head has exhibited a 
malfunction-free and reliable operation in prior-art 
applications. If the movement of the clamp is im- 
plemented with a multi-axis rbk)ot, the asymmetry 
of the clamp, that is, the mutual displacement of 
40 the suction members need not be along the lon- 
gitudinal axis of the arm 14 supporting the damp, 
but rather, aligned perpendicular or inclined relative 
to the longitudinal axis of the arm. since the move- 
ment of the clamp can be Implemented in a de- 
45 sired manner by the robot 2, Instead of an arm 14, 
the supporting body for the clamp can be designed 
in an alternative fashion as. e.g., a tubular frame or 
shell structure. The clamp according to the inven- 
tion can also be used in gantry heading equipment 
50 in which the heads are placed using a single ma- 
nipulator only. In this case the heads to be fetched 
are advantageously placed vertically resting on 
their edges, or sllghtiy inclined from the vertical 
plane. 

55 Obviously, tiie clamp must be provided with 

sensors suited for the application. 
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Claims 

1. A clamp for grasping/holding heads (9, 10) 
during the transfer of said heads from a head 

pile (1) to the ends of a roll (18), said clamp s 
comprising: 

' a t)Ody structure (14) suited for mounting 

to an actuator apparatus (2) of said 

clamp, and 

- a first (12) and a second (11) grasping io 
means, which are permanently fixed to 

said body structure and suited for grasp- 
ing/hotding heads on the clamp. Sciid 
grasping means (11, 12) being fixed to 
said body structure (14) in a manner in is 
whicf) grasping elements (13) of said 
means are anranged facing outward in 
opposite directions and said grasping 
elements forming a predetermined 
clamping center point (T1, T2), 20 
characterized in that 

- the clamp has an asymmetrical construc- 
tion wherein the normals passing through 
said clamping center points (T1, T2) of 

said first and second grasping means 25 
(11.12) are displaced from each other. 

2. A clamp as defined in claim 1 , characterized 
in tfiat the body part of said clamp is an 
elongated arm (14) and the displacement l>e- 30 
tween the normals (20. 21) passing through 

said ctamptng center points (T1. T2) is aligned 
essentially parallel to the longitudinal axis of 
said arm (14). 

35 

a A clamp as defined in claim 1 . characterized 
in that the body part of said clamp is an 
elongated arm (14) and the displacement be- 
tween the normals (20» 21) passing through 
said clamping center points (T1 . T2) is aligned 40 
to an angle with the longitudinal axis of said 
arm (14). 
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